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s/120/60/000/02/027/052
32

A Mass Spectrometer with a High-vacuugoﬂaégjkgalyzer

resolution approximately 100 - 150, mass range 1 - 200,
amplifier sensitivity 1.10‘-15 A. minimum measurable

- .10
partial pressure of a component 10 9 . 10 1 mm Hg.
residual gas pressure in the analyzer < 10 " mm Hg, time
of recording of the mass spectrum (1 - 100 mass units)
10 - 12 min. A typical mass spectrum obtained 1s shown 1in
Figure 2. A block diagram of the apparatus 18 shown 1n

Figure 1. The inner surfaces of the various tubes are
covered by a layer of Sn0., which improves the vacuum 1n the
analyzer. Outgassing 1s carried out by external heating
by firing a getter and by switchang-on an ionisation
monometer (Bayard and Alpert - Ref 8). There are 2 figures
and 11 references. 9 of which are Soviet. 1 English and

1 German.

ASSOCIATION: Kiyevskiy gosudarstvennyy universitet (Kivev State
University)
SUBMITTED: March 16, 1959 Vf/
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PIKUS, G, YE

USSR /Physics - Semiconfuctors Nov 51

"Influence of Surface Levels on Chemical Potential
and Work Function of Semiconductors,” G. Ye. Pikus,
Leningrad Polytech Inst

"Zhur Eksper i Teoret Fiz" Vol XXI, No 11,
pp 1227-1238

Discusses effect of superficial levels on state of
chem potential, output of work, end its variation
in elec fields, on elec cond of semiconductors and
on stopping layer in case of contact of semicon-
Guctor end metal. Obtained results show nev pos-
sibilities of exptl investigation of superficial
states. Acknowledges assistance of Prof A. I. An-
selm. Submitted 10 Jan 51. 204793
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USSR/Physics - Electron Optics Mar 52

"Influence of Surface of Electrons Staic on Optical
Properties of Semiconductors and Dielectrics,” G.
Ye. Pikus, Leningrad Polytech Inst

..WME. Eksper 1 Teoret Fiz" Vol XXII, No 3, pp 331~
3

Stwdies reflection of electromagnetic waves from
Plane surface in presence of surface cond produced
by electrons of superficial zone. Shows that at
ahgles of nearly 90° incidence reflection increases
with increasing incident angle, if vector E is

215175

Parallel to surface; and decreases, if E is nearly
Perpendicular. This particular angular relastion
of reflection produced by electrons of superficial
Zone is different from reflections produced by
other factors. Indebted to A. I. Ansel'm and Ye.
F. Gross. Received 18 Jun 51.
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2anvuy u, 18, ]
USSR/Physicg . Thermodynan, g
Card 1/1 . Pub. l53-lh/;. o
Author * FPlkus, 3. ve.
Title : 5;;1;1;MYWMH.
N o tion to one type of nonstutionury thermu] problems
o : ur. tekh. ri,, ek, <B87-291, Feb 1954
ac : Discusgec a method for solving the th
ermal problem i, tne case of

Institution

Submitted : May 17, 1953
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USSR/Physics - Photoeffect FD-1491
Card 1/1 ! Pub. 1k6-14/20

Author : Plkus, G, Ye,

Title : ’fhotoeffect from surface levelg

Periodical . Zhur, eksp, 1 teor, riz,, T, 3€u-38), Sep 1954

Abstract : The external pPhotoeffect brocuced by knqcking out electrons from the

current forms an €8sential part of the whole photo-current from the
semiconductor, Indebted to Prof A, 1. Anselm, Eight references, in-
cluding 2 foreign,

Institution

Submi tted : April 29, 1953
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USSR/Physics - Semiconductors conference ]JJ}XJ',; fa y’-

Card 1/4 Pub. 153 - 20/06
Author ¢ Plius, G. Ye.; Firsov, vu. 4.
s o e
Title ¢ Conference on the theory or scemiconductorsg

Periodical : znur. tekh. fiz., Lo, e 12 (lovemi er), 1980, 2281227y

Abstract : A conference on the taneory or semiconductors, called by the Cormission on
Semiconductors in the Presidum of the Academy of Sciences USSR, was held
in Leningrad from 4 to 3] February 1955, Participants were leading rhysi-
cists and theoreticians or Moscow, Leningrad, Kiev, Sverdiovsk, Khar 'kov,
Chernovits and other cities, who are working the field or solid state
physics. Academiciar A. F. Ioffe opened the conference wit
ing that a number or experimental factg contradict theory (e.g. various
values of effective masses in their determination by different methods, ano-
malous temperature behavior of mobility and thermo~emf, etc. ), that ex:ist-
ing theory is actually inapplicable to many semiconductors (e.;
ory issuing from distant ordering is inapplicable to
semiconductors, whose electrical broperties do not
crystal semiconductors), that the existing theory o
catle to semiconductors withy small mobllity in whic

h a report not-

. zone the-
fluid and amcrrhous
differ from those ¢”

r mohil ity 1g snappli-
h the free path iength

wavelength of electron
and often even legs than the lattice beriod, and that relations have yet

to be found between the various properties of semiconductors (electric,
magnetic, thermal, mechanical ) and atomic characteristicg. The conference

CIA-RDP86-00513R0012408
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Card 2/4 Pub. 153 - 20/26 FD-3164
heard and discussed 12 reports on the following 9 most important div:

of semiconductor theory. I. Theory of polarons: 3. I. Pekar, "Present sta-
tus of semiconductor thecry” (to be published in next issue). M. F. Deyjen,
"Theory of optical, magnctic and electric properties of metal-armmoniacal so-
lutions.” II. Polyelectron theory of semiconductors: §. V. Vonsovskiv,
"Certain problems of the polyelectron quantum-mechanical thecry of sem:con-
ductors” (tc be published in ZhTF). Ye. P. Agafonova, "Accelerating action

of external electric field on a system of interacting electrons in a crystal
lattice" (she showed that in the polar model the accelerating action cf field
on a system in nonpolar state is practically absent insyite of nonzerc ; -ch-
ability of polarization oI the system, :.e.in spite o7 probable formai.on of
pairs and holes by the field; and that if the system has a :'inite number of
pairs and holes then consideration of thermal motion of lattice :ives an ex-
pression for electrical conductivity in weak field like that in the mono-
electron theory). V. L. Bonch-Bruyevich, "Zone scheme of homeopolar crystal
and oscillations of the crystal lattice." III. Magnetic properties cof semi-
conductors: A. G. Samoylovichand L, L. Korenblit, "Certain rroblems of the-
ory of magnetism or semiconductors.” 1IV. Theory of excitons: A. I. Ansel'm
and Yu. A. Firsov, "Length of free flight path of nonlocalized exciton in
atomic and ionic crystals.” V. Theory of mobility thermal and galvanomacnetic
effects: T. A. Kontorova, "Theory of mobility of current carriers ‘n atomic
semiconductors.” VI. Theory of fluid and amorphous semiconductors: A. T.
Gubanov, "Zone theory of rluidity for close ordering” (the author sclved the
one-dirensional problem earlier, in ZhETF, 26 (2), 139, 1954). VII. Theory

of radiatorless transitions: M. A. Krivo-laz, "Theory of thermal trans tions."
VIII. Theory of rectification: K. B. Tolpyro, "Distribution ol concentrations
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of carriers and ratio of electron and hole current.” IX. Catalytic
of semlconductors' F. F. Vol 'kenshteyn, "Mechanism of cataljytic acticon
semiconductors” {the author expresses the assum; tion that clectrons and

holes on the surface of a semliconductor can ;lay the role of Tree valenceg,
and that the atoms ani molecules adsorbed on the surface 2an :ajture tnese

electrons ).

In his concluding speech of the conference A. I. Ansel'm noted the following
principal directions of the future development of sclid-state theory: ioly-
electron theory of the sol.d state; ajpplication of eneral methods of uantum
theory of the field to the ;roblem of interaction o! eclectrons with lattice
oscillations; electrical and marnetic properties of crystals (theory o 41-
electric constant, dismagnetism, paramagnetism, and ferromagnetism cf{ crys-
tals); energy spectrum and mobility of current carriers in amorphous and
fluid media; kinetic processes in semiconductors and metals (elcctrlcal con-
ductivity, galvenomasnetic and thermomarnetic effects, influence of strong
fields); theory of ion crystals (polar theory); theory of kinetic processes
(electrical conductivity, palvanomagnetic and thermomarnetic effects) in
semiconductors wvith small mobility where the concept of frece path lencth
loses sense; optical properties of elcctron crystals (internal photoefrect,
absorption spectra, theory of the exciton); dynamics of crystal lattic: {os-
cillation spectra, heat capacity, heat conductivity); phase transitions .n
crystal lattices, the theory of defects and Impurities in crystals; nonsta-
tionary processes in a semiconductor (variable external fields), radiospec-
troscopy of solids, and cyclotron elfect: theory of recctification and

-
.
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amplification in semiconductors, and theory ol sem:conductor éevizes; the
electronics of thermoelectronic emission, secondary electron emingion, selfl-
clectron emission, external photoeffect of interaction of ions with the sur-
face of the solid; theory of catalytic action of semiconductors.

Submitted : April L, 195¢
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Category USSR/Electricity - 5.miconductors G-3
Abs Jour : Ref Zhur - Fizika, No 2, 1997, No 41Tl

Author . Pirus, G Ye.
Title T Thermal and Glavanomagnetic Effects in Semiconductors when Calculating

the Variation of the Carrier Concentration. 1. Thermal-and Galvano-
metric Effects

orig Pub : Zh. tekhn. £igiki, 1996, 26, No 1, 22-35

Abstract : Discussion of the basic thermal and galvanomagnetic effects in semi-
conductors with current carriers of two polarities. The deviations
from the equilibrium concentration of carriers are calculated for

the case of weak fields, when the excess concentration is small compared
vith the equilibrium concentration of the carriers.
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CategeTy ¢ USSR/Electricity - Semi conductors G-3
Abs Jour - Ref zhur - Fiziks, Ne 2, 1957, No LiT72
Author - Pikus G- Ye
Title T Hhermal and Galvancmagnetic Effects in Semiconductors Wnen Calculating
the Change 1n Concentration of Current Carriers. I1. Galvanomagnetic
Effects in Strong Fields. Electron and Bxciton Thermal Conductivity
Orig Pub : Zb tekhn. f1z1k1, 1956, 2v, No 1, 36-%50
Abstract : The results of the preceding work (Abstract 1171) are generalirzed
1~ the cage cf a slrorg electric field and for tne limiting (weak
ard stroog) magretic fields It is calculated, that in the strong
fields the cancentratior of the pairs can differ considerably fram
the equiiibrium concentration. The author calculates 8180 the electron
and excition heat canductivity of the semiconductor with allowance
for deviations frem the equilibrium concentration.
Card : 1/1
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The laws derived are applied to the analysis of
separation of Hg and Ga and to the calculation O
mobilities of the isotopes of these elements.
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Category : USSR/Atomic and Molecular Physics - Liquids D8

Abs Jour : Ref Zhur - Fizike, No 1, 1357 No 70

Author . Bresler, g.Ye., Plkus G.Ye. )

Title . On the Separation oF Ions by Their Modilities.

orig Pub : Zh. tekhn. fiziki, 1996, 26, No 1, 109-125

Abstract : pevelopment of & phenomonological theory of the geparation of ions by t.h‘ir
mobilities, using as an example the separation of isotopes of 1liquid metdl
by electrolysis. Expressions ére derived for the stationary and non -station-

for the amopnt

ta on the
the differences in the
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AUTHOR: _PIKUS,G.E. PA )¢
TITLE: Thermal- and Galvancoagnetic BEffects in gemiconductors und=T Con-

sideration of the Modification of the Concentration of Current
Carriers. (Temmo- 1 galvanomagni tnyye effokty v poluprovoinjkakh
pri uchete jzmeneniym kontsentratsii nositeley toka. Russiar)
PERIODICAL: Igveatiie Aked.Nauk SSSR, Otdel.Tekhn., 1957, Vol 21, Nr 1.

pp 103-103 (U.S.S.R.)

Received: & / 1957 Reviewed: 5/ 1997

ABSTRACT: The following is a short extract from the oontents of the lecture.
{The jetailed article wos published in Zhurnal Eksperd. i Teoret.

Pigiki, 1956, 26, 22, 36) .
This work investigates the thermal- and galvanomagnetic effects of
gemiconductore with both signs of the current carriers. The modifi-
cation of the concentration of electron-hole couplee in week fields
( where the concentration of the couples differs 1ittle from the
concentration of equilibrium) and in strong magnetio fields is in-
vestigated. In strong fields ug/C >y 1 (u- mobility,
H - field strength of the magnetio field), applies.
The problem of the influence exercised by deviation fram equilibrium
concentration on thermal conduotivity resulting frow electrona OT
exitons is inveatigated.

Card 1/2
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PA - 2352
Thermal- and Galvanamagnetic Effects in Semi gonductors under Con-

alderation of the Modification of the Concentration of Current
Carriers.

The above is & transiation of this short report. (No i1lustrations).

ASSOCIATION: Not given

AVAILABLE: Library of Congress
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SUBJECT USSR / PHYSIC3 CARD 1/ 2 PA - 1992
AUTHOR JUZE,V.P., PIKUS G.E., SOROKIN,O.V.
TITLE On the Problem of the Influence exercised by an Exterior Electro-

static Pield on the Velocity of gsurface Recombination in Germaniun.
PERIODICAL  Zurn.techn.fis, 21, fepc.1, 23-29 (1957)
Issued: 2 / 1957

an.rinontal pethod and results: The velocity of surface recomnbination was
©

measured by the methods developed by 0.V.SOROKIR, Zurn.techn.fia.g§,11 (1956) .

On this cocasion the effective diffusion lengths La were oxporimentally de-

terained, and from the values found in this way the veloocities of surface re-
combination were computed. Investigations were carried out with rectangular
plates made of monocrystalline n- and p-germanium. The upper bouniary surface
of the sample served for the pounting of metal probes: phosphorus bronze for
n-germanium and tungsten for p-germanium. On the upper boundary surface of

the sample 8 rectilinear stripe of ~ 0,005 om width, which vwas vertical to the
longitudinal axis of the sample, was {1luminated. A mica plate which wae ooated
with silver on one side and had & thickness of from 0,0022 - 0,0030 om #was
pressed or pasted on to the lower boundary surfece. An electric voltage of up
to 6 XV was spplied to this silver coating. The block scheme of the measuring
device is shown in form of & drawing.

A diagram illustrates the typioal ourve which is obtained on the screen of the
oscillograph by bringing éprobe into contaot with the sample. When applying
an exterior electric field to the sample the curve partly changed its shape,

v o
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FERIODICAL

A3STRACT
combination is desertbeu.

Zhurnal Tekh Fiz.,1557,V>1 27, Nr 6, if 1167-1173% (U.S.S.ﬂ.)

A, new method for the measurement of the velocity of purface re-
It is based or the Aej¢ndence c¢f the

resistance of a sericonductor sample inp a macnetic field on the

recombination velcecity on {tn murtaces.

tal chekirgs of this method are glven.
retical predictionaj ..+

pikus, T,1956,Vol 26,pages 22-50) with
of the semicanductor-rvsistanco ir the
jocities cf the surface—recomhin&rions,t
gquency of the clectric field, as well as on the voltage of the

nagnetic fiold. The method ;resented can be used for the investi-
gation of the inflaence of an exterior electrostatic field ard c¥

the outer medium Ol the veluzity of surf
sent such experiments are carried ocut mun

ter an various works .

they fully prove
conclusions mentioned in the work of one o
regard to the dependence
megnetic field on the v~
he voltage and the fre-

The results of pxperinen -
They agree well witn then

the theoreticel final
£ the authora (3.Ye.
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4 will be publish=d 18

(1 table, 6 illustraticns and 1 51lavic references ).
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AUTHCR: Pikus. G. Ye. 57-27-7-32/40

TITLE: Hole Dispersion in Germanium and Silicon (Resseyaniye dyrok
v germanii 1 kremnii).

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr T,
pp. 1606-1609 (USSR)

ABSTRACT: A calculation of the matrix-elements in lattice-vibration-
dispersions was performed for the case that the hole remains
in the same zone and for the case that the hole goes over
into another zone. The results show that the transitions
between the zones are no forbidden zones and that the
average value of the probability is practically equal
for the transitions within one zone and for the trarnsitions
from one zone into another, although the probability of a
transition from the state with a wave vector k into a state
k' is in a complicated way dependent on the angle between
k and k'. Theory and experiment show that the interzone
transitions play the same essential part in disparsions &s
the transitions within the zone. Thercfore holes go over
from a light into a heavy state and inversely on a distance
of some free lengths of path. This explains the failure

Card 1/2 of the tests separetely to determine the drift of the light
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Hole Dispersion in Germanium and Silicon 57-27-7-32/40

and the heavy holes. It is not at all possible separately
to write down diffusion equations for the two types of
holes as it vas done by E. Ritter, Phys. Rev. 101, 1291,
1956. Both types of holes diffuse jointly with an average
mobility and their concentration ratio is equal in all
points. his paper was read on October 9-17, 1956 in Kiev
on the meeting dealing with the theory of semiconductors.
There are 1 table and 9 references, B of which are Slavie.

ASSOCIATION: Institute for Semiconductors A4S USSR, Leningrad
(Institut poluprovodnikov AN SSSR, Leningrad).

SUBMITTED: December 20, 1956

AVAILABLE: Library of Congress

1, Electrons-Diffusion 2, Germanium-Hole diffusion-Theory
3. Silicon-Hole diffusion-Theory 4. Semiconductors-Theory
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AUTHORS : Pikus, G. Ye., Sorokin, U.V. 37-11-27"1%
———————

TITLE: A New Method of Measurement of kagnetic Field Intersity 'N:-v.,
me tod izmereniya napryaznennosti magnitnogo polya)

PERIODICAL: Zhurnal Tekhn. £iz., 1957, Vol. 27, Nr 11, zp 2647-2651, (JSSux;

ABSTRACT: It is referrec to earlier papers of the autnor in Zhurral Texnn.
Fiz., 1356, Vol. 26,¢2 and Zhurnal Tekhn Fiz., 1957, Vol. ., 1.
and here a new method for meusuring magnetic tfields is surested
which is based on the effect of a concentratior modifiction of the
current carriers in a semiconductor-pattern being situated in a
weak magnetic field on the occasion of transmitting electric cur-
rent through the pattern. The computations carried out give evi-
dence of the poesibility to measure magnetic fields of a voltage

of 5.107 up to 1079 Qersted with a linear de;endence of the measu-
red electric voltage on the voltage of the magnetic field by means
of this method. There are 3 figures and 5 Slavic refererces.

ASSOCIATIONs Institute for Semi-Conductors AN USSR, Leningrad (Inatitut poia-
provodnikov AN 888k, Leningrad)

SUBMITTED: April 3, 1957
AVAILABLE: Library of Congress
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PIKUS, G.Ya. [Pikxus, H.IA.]

\__——————_‘;;?::y”of slactron homhardment nf oxide cathodes on gas penaration

and thermionic emission [with summary in Bnglieh]. Ukr. fiz. zhur.
1 no.31:129-142 My-Je 's8, (MIR4 11:10)

1. Kiyevakiy gnesudarstvennyy univarsitet im. T.G.Shavchenko,
(Cathndes) (Thermonic amission)  (Gasene)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA- RDP86 00513R001240

T} 58 NS0T o o AP BT

Fivrus, 50 Yoe , Goaovsn, Co Ve (leningrad,

—
A Norn-Lincar 5S¢ d=Countuctor Resiotarce Jeroitiy
f{<lde [Vllineynore joluprevodnikeovoye sejrotivlieniye,

. . - \
huvatviteltnoye Lu'“ftlgﬁu TelNuy

.

Avionatls 1 Jelene hanika, 1004

(taoi)

sLiuer tx Y, editor. Wit rferorce

oo farnila
lincar - rmaaciun

13 jut domoont e churas
iota ce vita electroens
p;rltugu the e uation

g ox ! rOUH, vhere

1)
reg
vestignted. At rion te
Loancd . o= (L0

Lete voriation of the electric reaiotaa.
Viffercrt cornditions (aecordin; to Heleren :
netes the resitance of the sample when t.uere &3
ficl‘ }rwﬂ‘rt. Juith are exyresced :n Olas. T lern
o .0 the oauple an Veltso oo e !
netic field in versted. Wler o

i

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408



.n--Linear 3eai-Cunductor Resistarce oSergitive to M. metic Ficl:s

sd withnin tre finld of A corgtant agnet wlth
tal resisterce r o= 1 {1 + 0,1 U). An useln]
hegn non-linear resistances is the fact that tie
shange of resistance, as it is to be geen fron
! the dircction of the el ctric-
ma mnetic fiecll., Jhe degree of non-lineariey
resistance can he increcsed if in place of a constart
ar clectrenaomet i9 used which is fed fron the sane asuicen
fro: «hich the regiata.ces tha.selves arc fed. In thise
algo thz dzpendence of . r on Y ig nade use of. The na notic

firld strenztl, i3 s2hanred .nd thus the nagnitude of the
n.

char.c of resistance can be inlependently influernced. Joe:
are ., refererces, £ of ahis™ are Slavic.

y 1007
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1. Electrons-Coniuction-Mathematicel analysis
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AUTHORS: Bresler, 8.Ye., Fikus C.Ye. -~ sov/57-28-1o-29/4c
’ r\ "’9/#/
TITLE: On the Theory of the Separation of Isotopes and of Alloy

Components by Current Passage Through the Liquid Metal
(K teorit razdeleniya jzotopov 1 komponent splavov pri prOpuskanii
toka cherez zhidkiy metall)

pERIODICAL:  Zhurnel tekhnicheskoy fiziki,Vol 28, Nr 1C, PP 2282-22886 (Ussa)nif‘s‘

ABSTRACT: In a previous paper (Ref 1) the authors developed 8 phenomeno-
logical theory of isotope geparation by current passage through
the liquid metal. It was agsumed in this jnstance trat the d4if-

ference in the mobility of the ions is the cause for the ion
separation. It was shown that the process of separation can be
gpecified by & non-linear differential equation (1). The mechan-
ism advanced in reference 1 18, however, not the only one that

is possible (Refs 3 - 6), the interaction of the ions with the
electrone not being taken into account in refernace 1. This is8

a more detailed study of the different gaparation mechanisms.

1t is shown that equation (1) gives a correct description of the
geparation process alsc under various other possible agsumptions.
The conetant ¥ contained in the equation is8 {nvested with iiffer-

Card 1/2 ent physical meanings according to the nechanisn adopted:
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On the Theory of the Separation of Igotopes SCV/E7-284C-29/4C
4Alloy Components by Current rassage Through
Liquid Metal
[y
Y= Z—;ﬂ v where 4y = Hy = By denotes the difference between

the ion mobilities. There are 2 figures and 10 references, 3 of
which are Soviet.

SUBMITTED: March 12, 1958

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001240:

- “ a A0 b SN NN T I O 15 ointie s < |
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Relationship between different theories of the carrier scattering

. - '58,
in semiconductore, Zhur, tekh, fiz. 28 no.11:2390 2kol H(MIYSU. 12:1)

(Semiconductors)
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PIKUS, G.Ye,, red.; GRSSRN, L,V,, rad,; ARTRNOVA, Ye,, tekhn,red,

(Semiconductor surfaoce physics; collection of articles] Pizika

poverkhnosti poluprovodmikov; sbornik statei., Moskva, Izd-vo

inostr,lit-ry, 1959, 423 p, {MIRA 13:5)
(Semiconduotors)
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PIKUS, G.Ye,; BIR, G.L.

Bffect of deformation on the energy spectrum and electric proper-
ties of germanium and silicon with holes. FPis.tver.tela 1 no.l:
154-156 Ja '59, (NIRA 12:4)

(Germaniun—EBlectric propertics)

(S1licon--Blectric properties)

(Deformations (Mechanics)
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Pikus, G. Ye, Fiks, V. B. SOV,/181-1-7-8/21
Electrokinetic Effects in Liquid Metals, I
Fizika tverdogo tela, 1959, Vol 1, Nr 7, pp 1062-1071 (USSR)

Liguid metal is assumed to be contained in a thin capillary tube.
On the passage of current the wall or an immobile boundary layer
receive a pulse in the direction of the electron current as a
result of nonelastic clectron scattering at thc boundary. The irert
mass of the liquid is given the same pulse in the opposite
direction. In an open capillary tube this effect causes the ligquid
to flow, whereas an electroosmotic pressure, P, is produced in a
closed tube. Thias results in the generation of convection currents -
in the current direction on the walls, in the opposite direction
in the center of the capillary tube - which causes the liquid
particles to mix. The process is defined by substituting the

so-called coefficient of convection diffusion, Dk' On the basis of

the active forces, the cquation for the steady flow of a viscous
liquid, and the current distribution j(z) over the capillary tube
cross section, Q is obtained as "transport current", that is the
quantity of liquid passing through the capillary tube cross section

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408
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Electrokinetic Effects in liquid detals. I Sov/181-1-7-8/21

Card 2/4

per unit of time and length, for the open, round capillary tube:

Y ap=c

of the electron on the Fermi surface, g the reflection coefficient,
and n the clectron density. The cleoctrocsmotic pressure is obtained

2
= 0.13(1-E)gn;%4g— . m denotes viscosity, .£ free path

from QP = 0.8(1-€&) enE OéLf , where a is the radius of the
capillary tube.
3

)2 results as diffusion coefficient for a
1074

0.3072D
capillary tube, where D denotes the ordinary diffusion coefficient.

The phenomenon plays an important part in the separation of alloy
components or isotopes. The above formulas hold for free electrons.

D 10" (VP a
k 5.124D ' m

plane capillary tube,

3
(nga )2 for a cylindrical
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Electrokinetic Effects in Liquid Metalss I S0V/181-1-7-8/21

If they ought to hold for bound electrons,

B 2 __b_ dT
Neff = - 4‘"3*2 g (ka) 2k K is to be substituted for n.

fo denotes the Fermi function, & the electron energy. The

following relations result for the ntransport flow and potential”
when using the principle of symmetry of Onsager's kinetic
coefficients:

2
eN 4
-0.1(1-8) == ap .
Sm

A table shows the ratio of the electroosmotic pressure AP to
(1-€) av, of AV to (1-€) AP, and the ratio of the convection

diffusion coefficient D, to (1-E 2E2 for sodium, potassium
k ’ ’

lithium, and mercury., AV denotes the potential difference st the
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Electrokinetic Effectsin Liquid Metals. I SOV/181-1-7-8/21

ASOCCIATION:

SUBMITTEDs

Card 4/4

ends of the capillary tube, AP the pressure difference, E the
field strength in the liquid. These values hold only for lamirnar
flows. Theory and the values hold only if 2 greatly exceeds the
interatomic distance. All these data are also applicable to
semiconductors. An exact solution for a cylindrical capillary tube
is given in an appendix. There are 1 table and 10 references,

4 of which areeSoviet.

Institut poluprovodnikov AN SSSR.Leningrad (Institute of
Semiconductors, AS USSR, Leningrad) bf//

May 5, 1958
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Fiks, V. B., Pikus, G. Ye 80v/181-1-7-2¢0/21

Electrokinetic Effects and Electronic Viscosity in Liquid
Metals.II

Fizika tverdogo tela, 1959, Vol 1, Nr 7, pp 1147 - 1158 (USSR)

¥hen liquid metal contained in a thin capillary tube is caused
to flow through it, "transport current" is produced on the wall
as a result of nonelastic electron scattering. It 1s shown here
that the "transport current", which is produced in the volume
by nonuniform velocity distribution over the capillary tube
cross section, leads to what is called electronic viscosity of
the liquid metal. An additional expression for the "transjort
current”" density is obtained by solving the kinetic equation.,
"Transport current I" itself is then defined by the relation

1> —O.1(1~E)en12d %g. When the "transport current" is assumed

to consist of two parts, i.e. the current in the volume and the

surface current, it holds: I = -O.1s(1-£)en12d 22. The "trans-

7

port potential" at the ends of the open‘conductor is given by
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Electrokinetic Effects and Electronic Viscosity in SOV/181-1-7—20/21
Liquid Metals.II

2
the relation AV'I-O = =0.1(1-€) -ELI— AP (for denotation see
Paper 4). These formulas apply to free electrons. For bound
electrons, n is to be transformed into

2
m RE 2fo .=»
Negg = - W S(akx) 22 4% where € denotes the electron

-
energy, ¥ its quasi-momentum. By transforming wave vector k in
the transition from the moving to the immobile coordinate system
it is shown that the transformation of n into Neff is correct.

The “transport current” influences the flow of the liguid, which
is termed secondary electrokinetic effect. The velocity distri-

bution along the cross section does notzchange, while the vis-

cosity of the liquid changes. P = 1 enl” is the contribution

e 5

made by electrons to the viscosity. This is called electronic
viscosity. It is shown by R. Cambers' method that the formula
set up for the volume current holds also for the general case
and, accordingly, also the expression for electronic viscosity.
Its special measurement is difficult; according to the table;
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8, -8

1 "2
and 8, on their opposite facesxAQH/Qo - 2A((3\,H el
where d is the sample thicknees, FD, the voltage of the main

frequency y, which is incident upon the investigated part of
the sample, (o 18 the resistivity without magnetic field. A is

:ﬂ €4y (1+0)(14pd)pn 4

given by A = 4 okT (n+p)(nepd) T where n and p denote the

equilibrium concentrations of electrons and holes, /} and w«
their drift mobility, anﬂh and apl% their Hall mobility’and

1 the length of the investigated part of the sample. It is

now described how it is possible, by means of the instrument,

to obtain direct oscillograms reproducing the dependence of
8,-8

1

the quantity ———x+— on the applied field. Figures ¢-5 show
B+8,%0/ 1
1 .

such oscillograms for the two samples investigated, whose
characteristics are given. The next section discusses the
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Application of the Magnetostriction nffect to the Tev/IP 119217/ 31
Investigation of the Surface of Semiconductors

ASSOCIATION:

interpretation of measuring results in detail; the results
are given in the form of diagrams, and the numerical values
are given in two tables. The method described is very ex-
pedient for a quick and fairly accurate determination of the
field-bound change of 8. A. V. Rzhanov, I. A. Arkhipova, and
V. N, Bidulya. (Ref 12) applied this method to investigate the
modulation of s through an outer electric field. Their re-
sults, however, did not fit those by the authors in two
points. This is discussed in the final part of the paper.
There are 10 figures; 2 tables, and 15 references, 8 of whicn
are Soviet.

Institut poluprovodnikov AN SSSR Leningrad (;nstiﬁute of
Semiconductors of the AS USSH, Leningrad) y

SUBMITTEL:
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February 16, 1959
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LUTHORS: Pikus, G. Ye., Bir, G. L.
e
TITLE: The Influence of & peformation on the Energy Spectrum of the

Holes in Germanium and Silicon
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 11, PP 1642-1658 (USSR)

ARSTRACT: One of the possibilities of investigating the zo0me structure
of semiconductors is the investigation of the electric proper-
ties of deformed gemiconductors. First, the authors give an
introductory discussion of some of the papers already published
on this subjeot, especially those by Smith (Ref 1) end Adanms
(Ref 5) concerning thne piezoelectric resistance in n- and
p-type germanium and silicon. The theory of these effects has
pbeen worked out in detail for n-germanium, while the effects
of deformation on the electric properties of p-germanium have
not been investigated in detail theoretically - apart from &
gshort communication by Adams concerning the changes in the
hole spectrum of a deformed crystal, which are also described
bvriefly. In the present paper the authors carry out a more de-
tailed theoreticel investigation of the effect deformations
have on the various electric properties of gemiconductors with
Card 1/3 the aim of obtaining more detailed knowledge of the zone siruc-

L]
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30v/181-1-11-2/217
The Influence of & peformation on the Energy gpectrum of the Holss in
Germanium and Silicon

ture and -parameter and the mechanism of ocarrier scattering.

An expression is derived for the hole gpectrum in deformed

germanium and silicon. The energy limits are calculated from

the general formula. One of these 1imits, valid at 8 gufficient-

ly great distance from the boundary of the zone, agrees with

the expression obtained by Adams apart from a numerical factor

in one of the terms. It follows from the formulas derived that

while the effect of the piezoelectric resistance is compara-

tively small and proportional 4o the deformation at high tem-

peratures, the deformed crystals exhibit a marked anisotropy

of their electric properties at sufficiently low temperatures.

In general, the degree of anisotropy depends not on the degree

of deformation, but only on its direction. At the beginning

of the paper, which ijg divided into three parts, a mathematical

analysis is given of the valence zone in a deformed lattice. An

expression_is derived for the energy of the holes at the space

point k E(k,i). Then, the special cases of low and high tempera-

tures are investigated, and the formulas obtained are evaluated
card 2/3 numerically (Table 2). The course of the functions E(k)qayy
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unilateral deformetion and shearing deformation ig illustrated
in the figures 1 &nd 2. In en appendix, the authors caloulate
E(€ ,X) with exact allowance for spin-orbit interaction. The
authors thank A. I. Anpel'z for reading of proof and for valua-
ble remerks. There are 2 tigures, 2 tables, and 14 references,
2 of which are Soviet.

ASSOCIATION: Institut poluprovodnikov AN S8SRH Leniagrad
(Institute for Semiconductors AS USSR, Leningrad) V*///

SUBMITTED: December 2, 1958
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AUTHORS: Fike, V. By Pikus, G. Ye. |
( v

TITLE: Electrokinetic Effeot! in Liquid SemiconduoioTs

PERIODICAL: Fizika tverdogo tele, 1960, Vol. 2, No. 1, PP- 65 ~ 66

TEXT: The authore jnvestigated the phenomena brought about by the for-
pation of & volume charge layer on the semiconductor gurface. They re-
sezble the electrokinetic phenomena to be seen in electrolytes and can
be determined in & similar manner. Since, however, the conductivity of
a semiconductor ip considerably lower, sppreciably stronger fields can
be gcnerstod therein, and the phenomens ihemselves ocan bde stronger 88
compared with metale. The neasurement of electrokinetic phenoxens allows
a direct deternination of the potential difference Y between the BUr-
face of the gemiconductor and the volume. If the cap?llary walls sare
metalized from within, and there are no sdditional charges on the semi-
conductor surface; Yo then equates the poxential difference of the con-
tact between petsl and semiconductor. If the capillary walls are di-
eleotric, ?o ig only determined by the charge on the surface levels. v//

card 1/2 v
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1f the capillary ig metalized from outside, the charge oan be changed
in the layer near the interface by the generation of a transverse elec~
tric field between metal and gsemiconductor. Much like in experiments
with the field effect (Ref. 2); the charge on the surface traps and
the volume charge produced by the carriers oan be determined by measur-

ing the dependence of ¥,
references.

ASSOCIATION:
of gemiconductors

| ASSOCHATION T somtoontuctors, 48 USSR, DeninE

SUBMITTED: May 14; 1959
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AUTHORS : Fiks, V. B.s pikus, G. Ye-

et
TITLE: Analysis of Microimpurities by Means of a Magnetic Resonance

Mass Spectrometer -}\

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Ko. 4, PP- 716-721

TRXP: When high-purity materials are subjected to & maes-epeotrometric
analysis, their penpitivity 18 consideradly reduced by the background
formed by molecules and atoms of the residual gas. Thie drawback could be
largely avoided by two or three epectrometere connected in peries, Hosever,
guch a setup is very oonplioated. In the paper under review, the suthors
guggest 8 so-called resonance maes gpectrometer which is based on the prin-
ciple of & aynchrocyclotron. The partiolee are electricelly asccelerated

and then forced to enter almost ciroular paths by means of 8 pagnetic field.
with the aid of electric pulses, the particles are accelerated in packets.
The rest comes out of phese (Pigs. Y and 2). The authors calculated the
resolution of the jnstrument and the gensitivity in the anelysis of micro-
impurities. The measurable pininum concentration is, theoretically, about

card 1/2 lX
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Analysie of NMicroimpurities by Means of 8 S/18}/60 002/04/29/034
Magnetic Resonance Mass Spectrometer B0O02/B063

10_9. Thie requires the highest number of pulses poesible, i.8., the

highest number of ion packets possible per unit of time; a low resolution;
and e small number of revolutione in the magnetic field. There are > figures
and 10 references: 6 Soviet and 4 British.

ASSOCIATIOK: Institut poluprovodnikov AR SSSR, Leningrad VX
conductors of the AS USSR, Leningrad

SUBMITTED: July 22, 1959
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3/18}/60 002/04/33/034

. B002/B063

Jel

AUTHORS : Moyzhes, B. fa., Pilkus, G. Ye.
Boye . SR

TITLE: The Theory of @ Plasme Thermocouple

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2. No. 4, PP 756-T74

TEXT: Following 8 suggestion of Academician A, B, Ioffe the authors of

the present paper carried out 8 theoretiocal inventigation of the physiocal
phenomena observed in plasmé thermocouples. Plaeng thermooouples convert
electric energy ijnto thermal energy in a cesium gas in which the mean

free path of the electrons and ions 18 consideradly shorter than the
spacing of the cathode and the anode. The current-voltage characte~istic
and the efficiency for bound&ary conditions were calculated: 1) Isothermal
plasmaj 2) no energy exchange between electrons and atoms. An example with
the following initial data wase caloculated: temperature of the cathode:
2,}00°K; temperature of the anode: 690°K; spacing: 2pm; cesium pressure:

4 trrer; anodic work function: 1.2 ev (Figs. 3 and 4). Hence, the efficiency
amsunted %o 27 per cent. Mention 18 made of A. I. Ansel 'm. There are

6 figures and 19 references: 4 Soviet, 10 American, 4 British, and 1 German.
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5/181/60/002/04/33/034

The Theory of a Plasma Thermocouple B002/B063

SR. Leningrad
i : titut poluprovodnikov AN 3SSR,
4SS0CTATION: %?isntutg of Semiconductors of the AS USSR, Leningrad)

SUBMITTED:  December 9 1959 b)K

Card 2/2

o)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012408



"APPROVED FOR RELEASE: Tuesday,

A-RDP86-00

aEL

513R001240

EH R

August 01, 2000 CI

of

4

T ————— N

,8u0%0
S/TB),o;,fTL, 9/
7, 7300 //C’Zf, /36, //4.3) BOO4 /BO5:

AUTHCRS: Bir, 3. L., Pikus, g Ye.
—_—

TITLE: The Theory of the Deformation Potertial for 3emicorductors
#itl Cozplex Band Structure

PERIODICAL: Fiziva tverdogo telu, 1960, Vol 2 m 2. pp QL7200

TEXT: 1In tie 1ntroduction, the authorsg dr3cuss the ndvuntages ¢’ the
deformation rotertial method Suggested 1n 1950 by J Bardeen and

. Shockle (Ref 1), as well as by S I Pekar ang ¥ F Deyger (Ref 2).
Ir the present baper, they derive the operator fcr the interaction of the U)X/
electron witr long-wave phonons for the case of ap arbitrary degeneracy

of the bands, €aploying the met hod develurped by 1. . Luttinger and

%. Kohn (Ref. 4, Here, tre matrix éxpres.ing the interuction tetween the
electron ang acoustic os8cillations g identical wit) the matriy determining
the change in tle energy of the carriers ir uniform deformation and whkich
had been derivegd by tre authtors in Ref . Furthermore, the method of
deformetior potentials 15 ygeq for describing the interaction between
electron ang long-wave optical oscillations 71 this case, the constants

Card 1,2
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The Theory of the Deformation Poterntial fcr ”'181'5C}?{z/,/}
Semiconductors With Comnlex Band Structure BOO4 /BOHE

of the theory canrot te determined immediately from the data of the
piezoelectric resistance The influence of spin-ortit interacticn is
discussed. The results ottained are used for culoulating the trarnsiticr
probabilities for holes 1rn germarnium and silicer Precise expres-ions
for the transition prebatility in scattering or lattice vibrations are
obtaine?!. Thas- “~ults arg intended tc te used fcr levelcpin. ¢ thecry
of galvancmagnetic e‘feﬂtse\r r-tyre germanium The wuthors thark

A. I Ansel'm and & I Pekar for perusing the manuscraipt arnd for d:is-
cussions There are % rafererces: 4 3Scoviet and & U2

ASSCCIATICN: X rolugrovedrikav AN SSSR, Lerirarad (Inetitute of
1conductors cf the AS USSR, Leringrad)

SUBRMITTCT: Telruary 2%, 1944
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AUTHORS: Pikus, G. Ye. and Fiks, V. B.

TITLE: Microimpurity Analysis by Means of a Magnet:¢ Resoran:e Mass

Spectrometer. IJ. Calculation of thre Backgreund Currurt

PERIODICAL: Fizika tvericgs tela, 1560 Vel. 0 Boo iy, FE 7070 R

limited chiefly by the background current ahi~h ig due tgq ions ~f the
main beam componentg inciding upon the Tecelver after Scattering in tr.
residual gas. The most effective methogd of eliminating the SCattered-; o1,
background is to use several spectrometers in stage operation Part I ¢f
the present paper has shown that g magnetic rescnance gags SLectrometur
can be used as g Multistage Separator, in which egch revelutiorn of the-
ions constitutes a stage of the Sseparating cascade. The Present paper
presents a calculation of the background current ‘hosuch a devics why o
is schematically Fepresented in Fig. 4 q 18 the source of the i:q

team which {s bent in the magnetic field and hitg a ‘hree-grii mouylar - od
A positive retarding voltage V3, which :g Ligher than “he - “lerating

Card 1/4
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{s-oimpurity Analysis by Means of o Wagn-%-- S/‘E}/ﬁO/CQk/:‘/fQ‘* 3 5
Resonance Mass Spectrometer. II. Calcilatlich BO06,/BJ6%

of the Buckground Current

voltage (V ) in the source, 18 applied o0 the central grit of the @ v
q

Accelerating pulses {emplitude: Vm; interval: Tm; dquraticn: ) T b £l
- 1

¢ of the modulater. As Vm P (Va-Vq), an scceieraling .l is pradnicod

the modulator after some time, ip which ths energy ¢f the peretoaling
is increased by AE,. The period of revslution T, is givar 8s T‘=h?w)x=i‘n’
4 4 i I

.6 .
Dencting the ion mass by Mi glves Tl=652~10 (Ml/h) cec The totla. et J/

ritting the coliector is prﬁ;trticnal to k. A retarding fiela roflzetinE
the scattered jons 13 produced In frent of the coliectar The tw? mILT.TT3
ting fields (1in the mcdulator and 1r. front T the collectar) ~iiminat

+

those components of the vackground current which are Jdue ¢ scatrering -1
non -resonance ions Ly the collector and to multiple revsiustion of nL°n

resonance ions. The authors have studied that backgrouni curresns wnizh s
due to ion-team stuttering. This effect cannct be eliminated b7 retalailg

fields. The portion of i1ons scattered by the residual £63 175 N DS
ghuttering ccefficient w3 the background sarrent i1s gV Yooa
'\/A
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Microimpurity Analysig by Means of , Yagnetiq S/181/50/CC2,"C12/C7S/C‘.e
Resonance Mass Spectrometer, I1. Calculation BO0S/305

I is the Current of tpe nein Component. The authors corsider °nly the cage

¥here beansg of ionsg of similar maggeg Overlyp, since fong with largely
differing Masses usually g, Mot reach the g1+ °f the modulgtor, For

iong Teaching the g14¢ of width L, tpe conditiong oM/ &1L /R must be
Satisfiegq, where AN is the difference in mass of Tésonance gng SCuattered
ions. For thig Case, the duthorg investigute the offoect of VFeraticn rara-
meters apg derive explicit formulag fer w, These €Xpressiong 8re¢ then /
applied to B0me specig) cases; 1) Scattering by induceqd dipoles;

2 scattering by molecules with rigid dipoles. In the first case one

Obtaing w ey 1076 lons with apjeqg-2 and w3107 por g0 #¥1th
ON/M =10-~3, In the secong case one findg w . 1.4-10-6 (ap/y - 1072) ana

- ~r
Y= 541077 (An/y - 2:10 7). Ssince the total ghuts

012408
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Microimpurity Analysis by Means of a Magnetic s/181/60/002/012/G18/018
Resonance Mass Spectrometer. II. Calculation 3006/B063
of the Background Current

ASSOCIATION: Inotitut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors AS USSR, Leningrad)

SUBLITTED: May 16, 1960
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PIKUS, G.Ye.

- -

Effect of a magnetic field on the operation of a plasma

thermoelement. 2Zhur.tekh.fiz. 31 no.8:1013-1016 Ag ‘'cl.
(MIRA 14:8)

1. Institut poluprovodnikov AN SSSR, Leningrad.
(Thermoelectric apparatus and appliances)
(Plasma (Ionized gases) (Magnetic fields)

iy
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PIKUS, G.Ye.
—
New method for calculating the energy spectrum of current
carriers in semiconductors. Part 1. Case when spip-orbit
interaction is not taken into account. Zhur.eks..i teor.fiz. 4i

no.4:1258-1273 0 ‘'6l. (MIKA 14:19)

1. Institut poluprovodnikov AN S3SR.
(Semiconductors--klectric properties) (Quantum theory)
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BIR, G.L.; PIKUS, G.YG.

Effect of deformations on the energy spectrum and electiric properties
of semiconductors of the InSb type, Fiz.tver.tela 3 no.l0:3050-
3069 0 ‘61, (MIRA 14:10)

1. Institut poluprovodnikov AN S5SR, Leningrad.
(Deformations (Mechanics)) zSemiconductors——Elec tric properties)
(Crystal lattices)
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Bew method for calculating the energy spectrum of current

carriérs in semiconductors.
taken into account. Zhur,
N 161,

eksp 1 teor,

1. Institut poluprovodnikov AN SSSR.
(Quantum theory)
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1 €
G 4300 (1055, 1143, ,/37) B102/B20°
AUTBORS: Pikus, G. Ye. and Bir, G. L.
TITLE: Cyclotron and paramagnetic resonance 1in defcrmed crvstmis

PERIODICAL: Fizika tverdogo tela, V. 3, Lo T 1961, 1001-1004

PEXT: This 1is the continuation of two earlier papers. 1n which the aithers
described the effect of deformation on the energy spectrun of hcles 10
germanium—type lattices. It was ghown that the igoenergetic surfaces Lear
the extremum in the deformed crystals are ellipsoids, and tha®t the efi=t*ive
masses depend lergely on the directicn of deformation and determine three

congtants (A, B, D), such as the gpectrum in an undeformed crystal ~ These
constants were determined in Ref. 3 with high accuracy From Refs 3-° Y.
{see below) it may be seen that significant data on band gtrusture and U

impurity centers can be obtained by a gtudy of resonance effects orn def rmed
crystals. In this connection, 8 theoretical gtudy has been made of soune

new possibilities of determining the cyclotron and paramagneti? res.nancy OF
deformed crystals: Measurement of the cyclotron resonance of jeformea
p-type Ge or gi permits the determination of A, B, and D, as well as of

card 1/ 6
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20803
S/'B‘/é’/::}/i:‘/i‘i/,{:
Cyclotron and ... B102/B20% /
the ratio b/a of the constants of the deformation potential. =r clongatx:vy/{\

(&) in the D1(ﬂ direction, the reciprocal aeffective masses h2/2m; in the

directions [516‘, [11@ , and hpoﬁ are given by (1), where the uprer si&n
corresponds 1o “the case of de <0, and the lower gign to d& >0 The reso-
nance effects of InSb-type deformed crystals are of special interes?t
Because gf the absence of an inversion center in thege crystals, th?2 inciinhe
tion at k = O does not vanish. The terms linear in k, which appear when

the spin-orbit interaction is taken intc account, are gmalil Taking *'.es-
terms into account, the spectrum for deformed p-type InSb cryatals 19 7 W
calculated for both small and great K. In the case of small k, *he

following relation holds for the lowest band (minimum hole energy -

E(R) = g (R) + é%%‘( > aijkik*)1/2' where EC(R) is a solution takern {r.o
e 14J ¢

Z
¢ £° ¢ ari
Xy X7

Ref. 2 (FTT I, 1642, 1959). a,, = 5b2(€yy - LZZ)Z + Adz(E

2
- - ¢ . 2. Th: ormuL
axy 2Y3'id£xy + 2d zeeyz; & ig also taken from Ref. 2 h:s f a

Card 2/6
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s/181/61/005/oo;/oao/o5o
B102/3205

Cyclotron and ... 1 to 21f; exceeds
‘oct eand

i
holds for such deformitions

2 - . Fo
both kT and E(0) E(k)min ——(A+—B‘)(k -k )’-&-(A——B)k’" (3)
r11:‘.\ one obtains be, >0 El.,(k)—— - N A K
- B 2 4 (A B) k2,
bo, <0 Evy()=(A— )k, 2=k H
vi | _
rae kt =ki+ K, o kx.’:% —————+£ , COOTBETCTBEHHO
D k- (A——=) kL (5
de,, >0 Ep o) =(A575)ta =5 (A-F,
|oX |
k;.=—/_0___'
22w +(A+ 2\, =k (6)
de,, <0 Era 0 =(A—375) K, & /4
k,=\/2— I I‘) .
T (a)
Card 3/6
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Cyclotron and ... B102/B205

The isoenergetic gurfaces in InSb on deformation along [‘IO@ and [Hﬂ, j
are toroidal for de > 0; the extremum lieg on 8 ring with kl -k -

CA-RDP86-00513R001240:

|

0

gemiconductors of this type have not yet been digscovered. E. I. Rashba

(FTT, 2, 162, 1959) has made an exact theoretical gtudy of gemiconductors

with such a gpectrum and predicted combined resonance for them. Using

formulas from Ref. 2, a study of the spin resonance on p-type Ge and Si
.12

leads t
eads O (hm.,)’:fi":—dl, i,

(A, B = ZﬂUA‘B,.
7]

Bes = [V, +b(6— g, ) + 34 (¢, + ),

U
®)

pty = \li—d (ﬁd'n.” — by [2 Va—. —b (A - 3'1!)])

card 4/6 A=ttt
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5/181 61/ooz/oc5/cz.:/c*,-:

Cyclotron and o+

r - -
For deformations along ;poﬂ or 111 one obtains

(hou)? = w3k (g3 4 2L L),

==, =0 =1 Hi=HI+H,

(upper sign: ped> 0 or d& >0y lower sign:

this resonance (resonance frequencya%) makes it poss

be< 0 or d€ <0).
ible to deternine b and

3102/B20%

) (9)

Measurement of

d and, thus, B, and D. b/d cen be determined from measurements of resonance

in the case of other directions of deformation.
only, for such noles, for which E(K)< OE = oA,
and d but alsc on the form of the waye function ©
For slight deformations,

of the impurity center. There are 14 referenced:

T non-Soviet—bloc .
card 5/6
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These formulas 8are valid

), depends not only on ©

f the impurity center. ‘%‘
is the activation energy v
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The references to English-language publications read as
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Cyclotron and ... . o f
3; J. C. Rens€l, G. Feher, Phys. Rev.}oget:;zg‘séef. é; .
e FR:f; ﬁenael Gere, Phys. Rev. ngtefgsg' '
H er, » .
gii;siihauz ,- Kip, Kittel, Phys. Rev. 28, 368,

SUBMITTED: December 15, 1960
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En?rgirbzetal interaction into account. FiZ.. (MIRA 1000}
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AUTHOKRS - Bir, us L.y and yikus, J. €.
S
TITLE: pftect of Joformation on tne ecneryy speotrum and electrical

properties of Inob-type gemiconductors
rrhIUulCalk: Fizika tverdogo telu, Ve 3, no. 10y 1961, 3050-3059

PEXT: The authors studied the effect of deformation on the electric.i
progerties, and particuldrly on the carrier encrgy spectra of p-type and
n-type Inbb and of n-type GaAs ut low anz hign temperatures. The energy
vand degeneracy, which occurs in the r-space in crystals of nigh
symmetry, is eliminated by deformation. Kesistivity and other thermal
and gulvanomagnetic fuctors are greatly clepged as a result. The InSb i
valency band has turee-fold degeneracy at k = U. The conduction band

at K = 0 iu only degencrute in respect of spin. Int.ruction between tnir
g-bund and the valency p-band i3 very consideraole, duc to the small
width of the forbidden band. Tne study made for n- and p-type Insb

only concerns effects arising at low temper .tures. Instead of the

Ccard 8 )(
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kffect of deformaticn on the oo B111/B138

perturbution theory, a more general method developed by G Ye, cixkus

(Ref. 11: ZhETF, 41, DO. 4(10), 19613 Ref. 1.: LhBIF, 41, DO- Gullg, Yol
was used for the calculation. Mmany formulas are taken from these twO
papers and also from Ref. 6 (G. Ye. ‘ikus, G. L. Bir. FTT, 1, 139, 1399
1, 1642, 1959). (1) Valency band : The followink Lolds for the r.milton

operator2 . | N
@_—_Blka+B,)‘_j:kg+B,‘§J[j,jl]k,k,+al}‘_,k‘v‘-.-

+Ce+ Ca;-’: ‘u"‘ca 4§1 [jtjj] &, C, ?:‘jlkl (Biar, e TR b

+C§§-’4 (s, ki sarKiaah (1)
where 2LJ)=Jds* Ty QU{IAEJJ./"M“ V.=Ul— ) e=Spl.

where 1 = Xy¥92} i+ 3 =1, Only the first three terms werr considered

in case of p-type germanium. Bi' Ci are of zeroth order in Lx

ﬂ2(4=§/c); a;r 8 very small quantity, is of first order inlfz. In

general, only those terms are considered in 7 which are linear in { and
Card 2/ 6
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Characteristically, v is smaller
and both constznis aTre neg: ive.
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from the dispercion law, causing tne
nighly dependent on their energy.
e a conseiderable change in
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Effect of dJeformation on the e.. B'11/B*38
D= 8,4+ 20 T A | + (B, — L' = MIAL >

+ (L' —MIAK 2N Y [AA kK, + B, XAk, +
] i>4 []

+ B, 2‘:/4"(4.“16.” + [Cl U m)] A+ m (1 — A+

+ (- m)g Agp, + 20 };J [A.A}]!‘, -+ C,y 2‘:At't+|, -+

where 2(AA, ) =AA—Ah 2AA)=AA + AA

1
distance of the gs-band from the nearest valency p-band. The 4wo limiting
cases: Eg/’Z.’2 and Egj2‘2, are exumined. (&) semiconductors with a

nerrow forbidden band: Eg = Q.23 ev,y 2A2 - 0.9 ev. The matrix for i ‘)(

holds for . 2(, i8 the spin-orbital splitting, Eg " b, - 0, is the

written explicitly, end the eigenvalues are oelcylated. It is found
that both ispotropic and anisotropic deformation cause a relatively large
variation in the effective mass of n-type InSb. An {nteresting aspect
is that the variation of effective mass by anisotropic derormation is
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BIR, G.L.; NCRMANTAS, E.; PIKUS, 0. Ye.
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s/057/62/032/006/019/022
B108/3102

wirlin, D. N., Pikus, 3. Ye., and Yur'yev, V. G.
Determination of the electron scattering cross secticn from
the electricai concuctivity of a slightly ionized gas

PEAIOLICAL: <Zhurnal texhrnicheskoy fizixi, v. 32, no. 6, 1962, 766 - Tbv

4 Tethod of deternining the scattering cross section of slow
s Irom the concuctivity of a slightly ionized gas is proposed.

tnis puwrzose, the ionized gas nas 1o oe in thermodynamic equilibrium.
s tne voltampere characteristics at low temperature gradients between
thcce anc anode it is then possible to determine the electrical con-
¢u.ctivity and the scattering cross section. The voltage applied must be
low enough for the electrons to cause no lonization in the plasma. For
congrete conductivity measuremcnts, a special apparatus with plane high-
melting electrodes was deslgned. hieasuremcants with cesium vapor st 15000K
-4 cm2

O Pay vy @ 3

gave an electiron scattering cross section of 2+10 . There are 3 fig-

ures.,
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Leternination of the electron... B108/B102

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of
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SUBLITTED:  4pril 20, 1961 (initially),
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PIKUS, G.Ye,; SKVORTSOV, N.S.; YUR'YEV, V,G.
Measuring electron mobility on the basis of plasma resistance
in a magnetic field [with summary in Engligh). Zhur. eksp. }
teor, fiz. 42 no.2:330-337 F 162, (MIRA 15:2)
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L
~1TLE: Band gtructure and piezoreeistanca effocts \n PoTe and Pb3¢

PERIOJICAL; ?izika'tverdogo vela, Ve 4» no. B, 1962, 2243 - 22952

LT LY pas been shown (FTT, V- 4, NO» g, 1962, 2090) that owiné 4o tne
r\latively narrovw forbidden pand 1D pyTe and P AL piozoreaistance effects
grat ATe€ Jue to chianges 19 of fective mass contribdute much %0 the constant
of elastic resistance: in susch 8 case direct optical electron yransitions
will occuTe 1t is. gnerefore, possible to calculate the absorption
coefficient 3£ the effective masses of electronsd and holes are xnodDd- Tne

pand gtructure. Theory and experimental datse yogether showed that 1D Pose
the extrems of both pands ere at the point r . one of the pande omeTgeS

. 8
part ip dboth vands. The conduction vand 18 simple, the valencd vand 18
gplit up owing %0 epin-orbital 1nteraction. The sﬁlitting 38 0.3 - 0.6 eve
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3and structure and Plezoresistance, .. g{;g}éfggso‘:/ooa/:za/oz,:

There are 3 tables,

ASCOCIATICN, Institut |
poluprovodnikov AN 3$S3
Semiconductors A4S U3SR Léningrzg)Leningrad (Inetitute of
SUBMITTED, April 18, 1962 )
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s/vaysz/ooa/m 0/008/063
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AUTHORS : Normantss, E., and Pikus, G,

TITLE: Thermomagnetic effects in semiconductors with degenerate bands

PERIODICAL: Fizika tverdogo tela, v, 4, no. 10, 1962, 2692-2707

TEXT: The thermomagnetic coefficients ip P-type semiconductorg with
degenerate bands are calculated on the basis of the exact theory of carrier
scattering (G, L. Bir, G. Ye. Pikus. FTT, 2, 2287, 1960). In this way it
is possible to consider band-to-bangd transitions and their effect upon
entrainment ang relaxation pProcesses. For eagsier calculation the
isoenergetic surfaces of light and heavy holes are &pproximated by certain
median spheres, the Constants b and d of the deforma

replaced by their mean values, and
isotropic with the constant ¢

the crystal isg assumed to be elasticaliy
44" Scattering of Phonons from holes is

taken to be negligible. Results: the thermo-e. m. f
Ettinghausen coefficient

« ay the Nernst-
Qs and the change of the thermo-e. m. f., zy;H. in

8 magnetic field consist of two parts, one of
Card 1/5
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the other only to (Buperscript p) and
coefficients have the form © The hole parts of the

- -‘of_) !

(1)
LA — 1mac

n

T+ p v {M”’J’ + TK B [A‘ﬂ '

x
kg L L(’)A(?)+>4- ale’)A(U
2 ks —af.
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al — grhbl 14+2¢.2 \
ﬂl VK

QP‘: QWL)( q_? Ty (H))

S mﬁt;%‘.".( l;tgst{)}L

The iti
quantlt;;s Bs Ay L, G, and B 1involve the relaxation times 77
as well
as T,. A and 2 are complicated functiona of j. The

entrainnm
ont due to Yrunsverse phonons Plays a minor role and can theref
- Rev., 95 M€ comparisons with experimental data (C. Herring.
.y v 954, 1958). There are 8 figures. . ring.
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